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(54) CAMERA APPARATUS AND AUTOFOCUSING CONTROL METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To focus on a subject from the fluctuation of an image 
signal component due to the subject newly entering the visual field of the camera by 
deciding an autofocusingCAF) object area based on the extent of the difference of the 
image signal component of a unit frame between the last time and this time and 
generating an AF control signal. 

SOLUTION: An AF area decision means 111 compares the integrated value of the AF 
detection signal from an AF filter 1315 with the last integrated value and decides a part 
where the fluctuation is the largest within a specified range as an AF area. Then, a 
buffer for storing the last value of the AF detection signal is provided in an RAM and 
the largest part of a part where a difference between the present value (integrated 



value) of the AF detection signal and the last value (integrated value) of the AF 
detection signal is within the specified range is decided as a fluctuation area. Based on 
the AF area, an AF control signal generation means 114 generates the AF control signal 
and outputs it to a lens driving control part. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 



reflect the original precisely. 



2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The automatic focus control approach characterized by having the 
process which determines an automatic focus object domain in the camera 
equipment in which an image pick-up/record is possible from the magnitude of 
the difference of this picture signal component for one frame, and the last picture 
signal component for one frame to the timing of a request of the image captured 
with the image sensor, and the process which generates an automatic focus 
device control signal based on this automatic focus object domain while having 
an automatic focus device. 

[Claim 2] Said picture signal component The high frequency component for 
contrast automatic focuses, a brightness component, The process which is 
either a white balance component or each color component, and determines 
said automatic focus object domain The automatic focus control approach 
according to claim 1 characterized by being the process which determines an 



automatic focus object domain from the magnitude of the difference of the value 
of this time of any one integral value of these components, and last time, or the 
magnitude of the difference of the value of this time of at least two integral 
values of these components, and last time. 

[Claim 3] The automatic focus control approach according to claim 1 that the 
process which determines said automatic focus object domain is characterized 
by being the process as which the integral value of this picture signal component 
for one frame and the difference of the last picture signal component for one 
frame determine the greatest field as an automatic focus object domain all over 
the field for one frame carried out n division. 

[Claim 4] Furthermore, the automatic focus control approach according to claim 
1 characterized by the process which displays this automatic focus object 
domain on the latter part of the process which determines said automatic focus 
object domain, and having the process in which modification or cancellation is 
possible to other fields for this automatic focus object domain. 
[Claim 5] Furthermore, the automatic focus control approach according to claim 
1 characterized by having the process which notifies the latter part of the 
process which determines said automatic focus object domain of said 



determined automatic focus object domain. 

[Claim 6] Camera equipment characterized by to have an AF field decision 
means are camera equipment in which an image pick-up/record is possible to 
the timing of a request of the image captured with the image sensor while having 
an automatic focus device, and determine an automatic focus object domain 
from the magnitude of the difference of this picture signal component for one 
frame, and the last picture signal component for one frame, and an AF control 
signal generation means generate an automatic focus device control signal 
based on this automatic focus object domain. 

[Claim 7] Camera equipment according to claim 6 characterized by AF field 
display means to be equipped furthermore with a display and to display said 
determined automatic focus object domain on this display, and having AF field 
modification means in which modification or cancellation is possible to other 
fields for this automatic focus object domain. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the automatic focus 
control technique at the time of an image pick-up about camera equipment. 
[0002] 

[Description of the Prior Art] Optical camera equipment equipped with the 
automatic focus function to double a focus automatically has spread in the case 



of a [automatic focus functional] image pick-up. The existence of a focus is 
observed, and the distance on a lens and the front face of a film is made to get 
mixed up automatically, is adjusted, and is made to focus by the automatic focus 
method. In this case, an image pick-up person adjusts the angle type of a 
camera, and continues automatic focus actuation so that the photographic 
subject which takes the lead in an image pick-up may be included to an 
automatic focus field (field corresponding to within the limit which is displayed on 
a finder or the central part of a liquid crystal display). 

[0003] Drawing 13 is the principle explanatory view of automatic focus control. In 
drawing 13 , if the focal distance of B and a lens is set [ the distance of a 
photographic subject 1 and a lens 101 ] to F for the distance of A, a lens 101, 
and CCD121 front face, 1/A+1/B= 1-/F will be materialized. Here, when **deltaX 
(deltaX<B«A) migration of the lens 101 is carried out, it is 1 / (A-delta X) +1 / 
(B+delta X) =1/F. Or although set to 1 / (A+delta X) +1 / (B-delta X) =1-/F Since it 
is B«A and can be regarded as 1/(A+delta X)**1/A of the 1st term of left part, 
1/A+1/(B**delta X)=1-/F is materialized. 

[0004] An automatic focus (automatic focus) can be performed by detecting the 
focus condition of a lens 101 and the photographic subject in new distance B'= 



B**delta X of CCD121, judging the success or failure of a focus, computing 
migration length deltaX of a lens by the result, and performing migration control 
of a lens 101 here. 

[0005] [Self-timer function] In the case of an image pick-up, when the image 
pick-up person itself becomes a photographic subject, image pick-up directions 
postponement time amount is set as camera equipment, and after image pick-up 
directions (depression of a shutter etc.), if it goes through the setup time, the 
camera equipment which has the automatic image pick-up miscellaneous 
function (the so-called self-timer function) which picturizes automatically will 
have spread again. Drawing 14 is an explanatory view at the time of a self-timer 
image pick-up, and after setting up the timer of a camera 82, the image pick-up 
person 81 pushes a shutter, moves before a background 83, and becomes a 
photographic subject himself. A timer's progress of the setup time makes an 
image pick-up. 

[0006] Furthermore, it is made to focus by automatic focus control at the time of 
a self-timer image pick-up, and there is camera equipment which made the 
image pick-up possible. As the automatic focus actuation in this case, and the 
image pick-up approach, with the conventional technique How to decide the 



focus to be a certain distance and mainly picturize after the setup time, when a ** 
shutter is pushed, ** Limit the field on the screen to which it refers [ of an 
automatic focus ] (henceforth, AF field) to the middle-of-the-screen 
neighborhood, and make automatic focus actuation perform. Automatic focus 
actuation is continued after the approach of acquiring a focus, and ** shutter 
depression, and approach ** picturized with the focus at the time of the setup 
time coming is known. 

[0007] every [-- pin mode] - again like the image pick-up of the racer in a circuit, 
or the image pick-up of the speeding vehicle in a highway Like [ in the case 
where the vehicle which fixes a camera to a fixed location, doubles the focus 
with the location with a road, and passed through that is photoed, and the case 
of photoing the animal which doubles a focus with the animal trail along which an 
animal passes in the case of animal observation, and passes along that ] The 
focus is beforehand doubled with a fixed distance and there is camera 
equipment which picturizes automatically what was located there as a 
photographic subject and which places and has pin mode (miscellaneous 
function). 
[0008] 



[Problem(s) to be Solved by the Invention] However, the camera equipment 
which is made to focus by automatic focus control at the time of an 
above-mentioned self-timer image pick-up, and makes an image pick-up 
possible There is a fault that a good focus precision by the automatic focus is not 
acquired by the approach of above ** since distance is decided beforehand. By 
the approach of ** Since the object of an automatic focus is limited to middle of 
the screen and there must be a photographic subject in middle of the screen, 
there is a fault that there are few degrees of freedom of the composition at the 
time of an image pick-up. By the approach of ** since it cannot predict where [ on 
a screen ] a focus suits - a focus - a photographic subject - since - the fault 
that it may separate - For example, if the case where an automatic focus is 
performed by the contrast automatic focus method which makes the strong 
place of contrast an automatic focus field is made into an example The fault of a 
focus stopping suiting the image pick-up person who is a photographic subject, 
since automatic focus actuation is made so that it may be considered that a 
background is an automatic focus object domain and a focus may be united with 
a background when a background is a photographic subject with many high 
frequency components, ********. 



[0009] Moreover, with the camera equipment which placed and was equipped 
with pin mode, since the focus was being fixed to the fixed location, there was a 
fault that only the image which carried out pin dotage may be obtained even if an 
image pick-up is not performed or an image pick-up is performed, when a 
photographic subject passes near it. 

[0010] With moreover, the camera equipment which has an automatic focus 
function in cases other than **** For example, when taking a little dog playing in 
the yard, even if it is aiming at the case where a little dog enters in the 
background of a request of an image pick-up person, as a moment for a good 
picture It could not predict when a little dog would enter in a background, but 
when the little dog moved and it came out of the background while performing 
automatic focus actuation, even if it established the camera and was going to 
push the shutter, when the little dog said in the background, it had the trouble of 
losing a moment for a good picture. 

[001 1] This invention is made in view of the above-mentioned fault and a trouble, 
determines an automatic focus field automatically within the visual field of a 
camera, and aims at offer of the camera equipment and the automatic focus 
control approach of having the automatic focus control function which can 



perform automatic focus actuation for the automatic focus field concerned. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
the automatic focus control approach of the 1st invention In the camera 
equipment in which an image pick-up/record is possible to the timing of a 
request of the image captured with the image sensor while having an automatic 
focus device It is characterized by having the process which determines an 
automatic focus object domain from the integral value of this picture signal 
component for one frame, and the magnitude of the difference of the last picture 
signal component for one frame, and the process which generates an automatic 
focus device control signal based on this automatic focus object domain. 
[0013] In the automatic focus control approach of invention the above 1st a 
picture signal component Moreover, the high frequency component for contrast 
automatic focuses, It is a brightness component, a white balance component, or 
each color component. The process which determines an automatic focus object 
domain is characterized by being the process which determines an automatic 
focus object domain from the magnitude of the difference of the value of this time 
of any one integral value of these components, and last time, or the magnitude 



of the difference of the value of this time of at least two integral values of these 
components, and last time. 

[0014] Furthermore, in the automatic focus control approach of each 
above-mentioned invention, the integral value of this picture signal component 
for one frame and the difference of the last picture signal component for one 
frame are good also as a process which determines the greatest field as an 
automatic focus object domain all over the field for one frame n division of was 
done in the process which determines an automatic focus object domain. 
[0015] Moreover, you may make it equip other fields with the process in which 
modification or cancellation is possible for the process which displays this 
automatic focus object domain on the latter part of the process which determines 
an automatic focus object domain, and this automatic focus object domain in the 
automatic focus control approach of the 1st invention. 

[0016] Moreover, you may make it have the process which notifies the latter part 
of the process which determines said automatic focus object domain of said 
determined automatic focus object domain in the automatic focus control 
approach of the 1st invention. 

[0017] Moreover, while the camera equipment of the 2nd invention is equipped 



with an automatic focus device It is camera equipment in which an image 
pick-up/record is possible to the timing of a request of the image captured with 
the image sensor. An AF field decision means to determine an automatic focus 
object domain from the integral value of this picture signal component for one 
frame, and the magnitude of the difference of the last picture signal component 
for one frame, It is characterized by having an AF control signal generation 
means to generate an automatic focus device control signal based on this 
automatic focus object domain. 

[0018] Moreover, it has a display further and you may make it offer AF field 
modification means in which modification or cancellation is possible on other 
fields in the above-mentioned camera equipment for an AF field display means 
to display the automatic focus object domain determined as this display, and this 
automatic focus object domain. 
[0019] 

[Embodiment of the Invention] This invention is applicable to the camera 
equipment which has an automatic focus function. Although the digital camera 
which has an automatic focus function as camera equipment is hereafter 
explained as an example, this invention is applicable also like the camera 



equipment which has circuitry which processes the picture signal from image 
sensors, such as other camera equipments, for example, CCD etc., and begins 
to photograph a component signal, moreover, the camera equipment of this 
invention - a self-timer function - and it places and can apply to the camera 
equipment in which pin mode setting is possible. 

[0020] [Example of circuitry] drawing 1 is the block diagram showing the 
example of circuitry of the digital camera as one example of the image pick-up 
equipment which applied this invention, it is drawing 1 (a), and the digital camera 
100 has optical system 10, the signal transformation section 12, the 
signal-processing section 13, DRAM (dynamic memory)14, a control section 20, 
a control unit 30, a display 40, ROM45 for OSD data, the Records Department 
50, and a power source 90. moreover - although not illustrated - a digital 
camera 100 -- a self-timer device - and it places and has the pin mode setting 
device. 

[0021] Optical system 10 has the automatic diaphragm device 102 and 
automatic focus 103 which have the image pick-up lens 101 and a quantity of 
light detecting element, and carries out image formation of the flux of light of the 
photographic subject image condensed through the image pick-up lens 101 on 



latter CCD121. 

[0022] The signal transformation section 12 changes into an electrical signal the 
image which carried out image formation to CCD121 through the optical system 
10 of the preceding paragraph including CCD121, the timing signal generation 
circuit 122 for a CCD drive (TG), the perpendicular driver 123 for a CCD drive, 
an automatic gain control circuit (AGC) 124, and A/D converter 125, changes it 
into digital data (following, image data), and carries out an one-frame partial 
output a fixed period. 

[0023] It outputs the signal for automatic focuses for detecting an automatic 
focus field etc. while the signal-processing section 13 has a color process circuit 
and a DMA controller, carries out color process processing of the output from the 
signal transformation section 12, considers as digital brightness and a color 
difference multiplexer signal (YUV data), carries out the DMA (direct memory 
access) transfer of the YUV data to the appointed field of DRAM 14 and develops. 
Moreover, the signal-processing section 13 reads the YUV data currently written 
in DRAM 14 in the case of record-keeping, and performs JPEG compression 
processing. Moreover, elongation processing is performed to the record medium 
(memory card) 51 incorporated through the Records Department 50 under the 



playback mode at the image data by which preservation record was carried out, 
and YUV data are reproduced. 

[0024] The control section 20 has CPU21 , RAM22, ROM23, and a timer 24, as 
shown in drawing 1 (b). In addition, you may make it use the field assigned to 
DRAM 1 4 as a substitute of RAM22, without forming RAM22. 
[0025] CPU21 is connected to each above-mentioned circuit, the 
above-mentioned power-source circuit changing switch which is not illustrated 
through a bus line, and while controlling the digital camera 100 whole by the 
control program stored in ROM23, corresponding to the condition signal from a 
control unit 30, control for each functional implementation of the digital camera 
100 by the execution control of each function of a digital camera, for example, 
activation of each processing means stored in ROM23, is performed. 
[0026] RAM22 is used for temporary storage, a middle working area, etc. of data 
or a processing result. ROM23 is a record medium which records the program 
for performing each function (mode) of an above-mentioned control program and 
a digital camera 100, and PROM, FROM (flash ROM), etc. are used. In addition, 
it can also constitute so that these programs may be stored in removable record 
media other than ROM23 (for example, flash memory). 



[0027] If a control unit 30 uses switches and carbon buttons, such as a 
processing-mode circuit changing switch, a carbon button for a selection of 
function, a main switch, a shutter release 37, a carbon button for an output, and 
record / playback-mode circuit changing switch, as a component and these 
switches or carbon buttons are operated, a condition signal will be sent out to 
CPU21. In addition, the rotary switch or push counter carbon button for a 
self-timer setup is prepared in a control unit 30, and a timer can be set up at the 
time of self-timer mode. Moreover, it can place and the feature button for pin 
mode setting can also be assigned. 

[0028] Since the display 40 consists of displays, such as liquid crystal display 
equipment, and a photographic subject image is displayed on Screen 41 at the 
time of an image pick-up, Screen 41 can be used as a finder. Moreover, a 
playback image can be displayed at the time of a playback mode. In addition, a 
display 40 may consist of speech generation devices. 

[0029] Information (for example, icon which means the field display frame in 
which AF field is shown, and a field), such as a notation for OSD (On Screen 
Display; insertion display) displayed on a finder 41, and a graphic form, an 
alphabetic character, is recorded on ROM45. 



[0030] The Records Department 50 holds a record medium and records the 
image data from the signal-processing section 13 on a record medium 51 by 
control of CPU21. 

[0031] <Automatic focus device> drawing 2 is the block diagram showing the 
example of a configuration of the automatic focus device 103 prepared in optical 
system 10, and the automatic focus device 103 is driven with a lens driving 
signal, and it has the lens mechanical component (for example, step motor) 
1031 to which a lens 101 is moved forward and backward, and the lens drive 
control section 1032 which gives a lens driving signal to the lens mechanical 
component 1031 with AF control signal from a control section 20. And the 
automatic focus device 103 gives the migration length sigmadeltaX and field 
angle information on a lens 101 to a control section 20, and receives AF control 
signal from a control section 20. 

[0032] If fluctuation of the signal for automatic focuses (following and AF 
detection signal) is detected, the [automatic focus actuation] digital camera 100 
will judge whether the fluctuation arose in which location of the division field of a 
liquid crystal display, and will perform focus doubling by automatic focus control 
to the image of a part (surrounded and shown by cursor frames, such as the 



luminescent spot, etc. in a liquid crystal display). 

[0033] Here, AF detection signal is detected from the picture signal of the 
photographic subject changed into the electrical signal by CCD121, and it 
considers as the input signal of a control section 20 in the automatic focus field 
detector (in this example, the color process circuit of the signal-processing 
section 13 corresponds) 131. A control section 20 judges fluctuation of a 
photographic subject based on AF field detection means 110, computes 
migration length deltaX of the lens 101 required for a focus, and sends out AF 
control signal only for distance delta X to move a lens 101 to the lens drive 
control section 1032. The lens drive control section 1032 gives a lens driving 
signal to the lens mechanical component 1031 based on AF control signal from 
a control section 20, moves a lens 101, and performs focus actuation. It is fed 
back to a control section 20 through CCD121 and the color process circuit 131, 
fluctuation of AF detection signal follows the greatest part, and a focus is 
performed by this result. 

[0034] In [detection of automatic focus field (AF field)] this example, AF detection 
signal which detected AF detection signal in the color process circuit of the 
signal-processing section 13, and was detected by the control section 20 is 



processed, and AF field is detected. 

[0035] (1) AF detection signal detector drawing 3 is the block diagram showing 
the example of a configuration of the color process circuit of the 
signal-processing section 13, and the color process circuit 131 has R (red) 
component integrator 1311, G (green) component integrator 1312, B (blue) 
component integrator 1313, the integrator 1314 for AE (auto iris), the filter 1315 
for AF, the various counters 1316, the AWB circuit 1317, and the signal 
composition circuit 1318. 

[0036] A/D conversion of the picture signal by which photo electric conversion 
was carried out by CCD121 is carried out with A/D converter 125 of the signal 
transformation section 12, and it is inputted into the color process circuit 131. In 
the color process circuit 131, generation processing of the signal for the auto 
(irises AE), the signal for automatic white balances (AWB), the signal for 
(automatic focuses AF) and Y and Cb, and Cr signal etc. is performed to an input 
signal. 

[0037] Here, the integrator 1314 for AE is integrated with an input signal, the 
integral value d is outputted, with the filter 1315 for AF, in order to detect the RF 
for contrast automatic focuses from an input signal, after covering a high-pass 



filter (HPF) to an input signal, the integral value e of the output is outputted, and 
the integral value of each component with which it integrated with R component 
integrator 1 31 1 , G component integrator 1312, and B component integrator 1 31 3 
is outputted in the AWB circuit 1317. These outputs are inputted into a control 
section 20, and a control section 20 outputs the gain given to AGC of the signal 
transformation section 12 based on these signals, shutter speed, and the control 
signal which controls a lens 101. 

[0038] Here, as shown in drawing 3 , the counter group 1316 may be further 
formed in the color process circuit 131, and you may constitute so that an 
integral can be acquired for every field of a split screen. In this case, the counter 
group 1316 consists of AE counter, an AWB counter, and a counter for AF 
window size control, counts the pixel inputted by these counters, and controls to 
be able to find the integral according to the field of a screen from that counted 
value. 

[0039] Moreover, the propriety of an automatic focus is supervised for every 
division field, and it may be made to make AF field detectable by performing 
control which combined these integral values, such as these counter value, AE 
integral value and an AWB integral value, and an integral value for AF, etc. 



[0040] (2) Automatic focus field detection means (AF field detection means) 
A control section 20 detects AF field based on the output signal e from the filter 
1315 for AF based on AF field detection means 110. Although AF field detection 
means 110 can also be constituted from hardware circuitry, it constitutes AF field 
detection means 110 from a program at this example. In addition, a certain 
module may be constituted from hardware circuitry, and you may make it 
constitute other modules from a program among each module of AF field 
detection means 110. 

[0041] Moreover, when AF field detection means 110 is constituted from a 
program, each module of AF field detection means 110 is recorded on ROM23 
or dynamic memory 14, and execution control is carried out by CPU21 under 
control of a control program, and it realizes AF field detection processing of this 
example. 

[0042] Drawing 4 is the block diagram showing the example of a configuration of 
AF field detection means 110, drawing 5 is the explanatory view showing the 
example of distribution of AF detection signal, and drawing 6 is the explanatory 
view of automatic focus field detection. By drawing 4 , fundamentally, although 
AF field judging means 111 and AF control signal generation means 114 can 



constitute AF field detection means 110, it consists of this examples so that AF 
field display means 112 and AF field modification means 113 may be included 
like illustration. AF field judging means 111 judges the part (1) among 
predetermined within the limits with the largest fluctuation as an AF field as 
compared with the last integral value as shows the integral value of AF detection 
signal from the AF filter 131 5 as shown in drawing 5 (b) to drawing 5 (a). 
[0043] For this reason, the buffer which stores the value (integral value) of the 
last AF detection signal in RAM 22 (or work area of DRAM 14) is formed. The 
greatest part among the parts which take the difference of the value (integral 
value) of this AF detection signal, and the value of the last AF detection signal 
(integral value), and have the value within the limits of the predetermined values 
rhol and rho2, Namely, when setting the value of deltaPI, .., AF detection signal 
of the n-th part to deltaPn for the difference of the 1st part, At the time of 0<rho1 
<= pi<=rho 2, that part is judged to be a fluctuation field, and when there are two 
or more fields which fulfill this condition, let that maximum (rhol <=MaxPi) 
<=rho2;i=1 - n be AF fields. 

[0044] In addition, although the screen was made into one field with the 
above-mentioned configuration As n division of the screen is carried out and it 



was mentioned above, when the propriety of the automatic focus for every 
division field is supervised and AF field is made detectable by the counter group 
1316 n buffers which store the value of the last AF detection signal which carried 
out n division into equal parts of Screen 41 , and obtained it to RAM22 (or work 
area of DRAM 14) are formed. When the difference of the value of this AF 
detection signal and the value of the last AF detection signal is taken about each 
field and the value is within the limits of the predetermined values rhol and rho2, 
Namely, when setting the value of Pi and the last AF detection signal of the i-th 
field to Qi (i=1-n) for the value of this AF detection signal of the i-th field, In 
0<rho1 <= Pi-Qi<=rho 2, that part is judged to be a fluctuation field, and when 
there are two or more fields which fulfill this condition, AF field judging means 
111 may be constituted so that those maximums (rhol <=Max(Pi-Qi) <=rho2) 
may be made into AF field. 

[0045] Moreover, by the above-mentioned explanation, the distribution map of 
drawing 5 (a) is a distribution map of the integral value of AF detection signal 
acquired by camera angle including the backgrounds 2 and 3 as shown in 
drawing 6 (a), and the part of backgrounds 2 and 3 is shown in convex (in 
drawing 5 , referred to as the value y2=y3 [ same ] on explanation). Moreover, 



the distribution map of drawing 5 (b) is a distribution map of AF detection signal 
of the moment (inside of predetermined time) the person 1 went into camera 
angle including the backgrounds 2 and 3 as shown in drawing 6 (b), and is 
shown by convex [ which a person's 1 part projected ] (in drawing 5 , referred to 
as y1 on explanation). 

[0046] In this case, if the differences delta 1, delta 2, and delta 3 of the value of 
this time of AF detection signal of each part and last time are searched for, since 
it will be set to difference delta1=y1 of a person's 1 AF detection signal, 
difference delta2**0 of AF detection signal of a background 2, and difference 
delta3**0 of AF detection signal of a background 3, the field where a person 1 
belongs is judged as an AF detection field. 

[0047] In addition, although the above-mentioned explanation described on 
explanation the example for which AF field judging means 1 1 1 detects AF field 
based on the value of AF detection signal, using AF detection signal as a signal 
for automatic focuses AF field judging means 1 1 1 may be constituted so that AF 
field may be detected based on change of color information, such as AE integral 
value for throttling control (brightness component integral value), and an AWB 
component integral value (or R component integral value, G component integral 



value, or B component integral value), as an automatic focus signal. AF field 
judging means 111 may be constituted so that the combination of each [ these ] 
signal may detect AF field. 

[0048] For example, when a photographic subject newly enters in the visual field 
of a camera, change arises in brightness or a white balance about the field, and 
when taking a photograph outside of a room, the moment the photographic 
subject went into the visual field depending on sunlight, the brightness value of 
an input image may decrease steeply about the field as compared with several 
frames till then. Moreover, if a tree etc. is in a background like drawing 6 (a), a 
green component (G component) will increase in an input image, but since fresh 
color and the color of a dress will be added if a person 1 enters as a 
photographic subject like drawing 6 (b), change arises in the gain of each color 
component. Since such change can be known by each above-mentioned signal, 
it becomes detectable [ AF field ] by the comparison of an integral value etc. 
[0049] AF field display means 112 specifies AF field judged by AF field judging 
means 1 1 1 on the screen of the finder which consists of the display or display 
device like a liquid crystal display shown in drawing 6 (c). AF field which 
displayed the image within the visual field of a camera (through image) on the 



liquid crystal display or the screen of a finder, and was obtained as the 
designation approach can be surrounded by the field display frame, or can be 
depended on the discriminating display of reversal, highlighting, etc. Drawing 6 
(c) is an example of AF field display by AF field display means 112, and 
highlighting of the rectangle part 62 (field where the part of the face of the person 
1 of drawing 6 (b) belongs) at the lower left of the field on the finder 61 
quadrisected in this case is carried out. In addition, when a display 40 is 
constituted from a speech generation device, message information, such as 
being in a current AF field to a photographic subject, is performed. 
[0050] AF field modification means 113 cancels the AF field with directions of a 
user, when AF field by which it was indicated by discriminating does not include 
the desired photographic subject (i.e., when the attention photographic subject 
(it is the same the following which says the photographic subject used as AF 
object) by camera equipment differs from the photographic subject (desired 
photographic subject) which the user tried to picturize). In addition, the field 
where the first AF field is canceled with directions of a user, and the desired 
photographic subject belongs by the case where n division of the field on a 
screen is being done when the desired photographic subject belongs to other 



fields can be changed into AF field. 

[0051] AF control signal generation means 114 computes migration length 
deltaX of the lens 101 required for a focus so that it may double a focus with AF 
field obtained with AF field judging means 111, it generates AF control signal 
only for distance delta X to move a lens 101, and sends it out to the lens drive 
control section 1032. 

[0052] Drawing 7 explains the case where a screen is quadrisected as it is the 
flow chart which shows the example of fundamental actuation of AF field 
detection means 1 10 at the time of carrying out n division and a screen is shown 
in drawing 6 (c) on explanation. 

[0053] When you make it located before a photographic subject by making a 
visual field as shown in drawing 6 (a) into a background and it photographs, if a 
user turns a lens, the integral value of AF detection signal in case there is no 
photographic subject into the visual field of a digital camera 100 will make 
distribution like drawing 5 (a). 

[0054] The difference Pi (i=1-4) of the last AF detection signal and this AF 
detection signal is taken for every field (S1), it investigates whether it is rhol <= 
Pi<=rho 2, and, in rhol <= Pi<=rho 2, shifts S3, and in not being rhol <= Pi<=rho 



2, it returns to S1. If a photographic subject 1 (in this case, person) enters in a 
visual field, the integral value of AF detection signal is changed, distribution like 
drawing 5 (b) is shown, and the value of the part equivalent to a photographic 
subject 1 projects (S2). 

[0055] Here, the maximum of the differences P1, P2, P3, and P4 for every 
quadrisection field shown in drawing 6 (c) is investigated, and the field where the 
maximum belongs is determined as an AF field. In the example of drawing 6 (b), 
although fluctuation of AF detection value is a division visual field field where a 
photographic subject 1 is included and the field of the upper left and the lower 
left corresponds in drawing 6 (c), since the rate of change of AF detection value 
is large, the way of a lower left field determines the lower left field 62 as AF field, 
so that clearly also from the surface ratio which a photographic subject 1 
occupies (S3). 

[0056] Since a discriminating indication of the determined AF field is given at 
other fields and finders 61 as shown in drawing 6 (c), the attention photographic 
subject 1 according [ a user ] to a camera can distinguish whether it is a desired 
photographic subject by check by looking (S4). 

[0057] It investigates whether the carbon button for AF field modification 



directions which is prepared in the camera and which is not illustrated or the 
Cancel button was pushed, when AF field modification directions carbon button 
is operated, it shifts to S6 as a thing with AF field modification directions, and a 
user ends AF detection processing, when cancellation is operated. When the 
carbon button for AF field modification directions or a Cancel button is not 
pushed, it shifts to S7 (S5). 

[0058] By the above S5, when there are AF field modification directions, it 
changes into the field to which a user specifies AF field, AF detection signal is 
acquired, and it returns to S4 (S6). 

[0059] The above-mentioned AF control signal is generated and delivery and 
automatic focus actuation are made to perform to the lens starting control 
section 1032 of the automatic focus device 103 (S7). 

[0060] By the automatic focus device 103, if automatic focus actuation is 
repeated and a shutter release 36 is pushed, it will shift to record-keeping 
processing. By record-keeping processing, it is to memory card 51 (the case of a 
film-based camera film) as a result of an image pick-up (an image ( drawing 6 
(d)) is recorded.). 

[0061] the example (example 1) which a digital camera 100 is made to follow an 



attention photographic subject, and performs automatic focus control as an 
example of the automatic focus control by the camera equipment of this 
invention below a <example>, and the example (example 2) of the automatic 
focus control at the time of a self-timer setup - and it places and the explanatory 
view of the flow chart of drawing 8 , drawing 10 , and drawing 1 1 and drawing 9 , 
drawing 6 , and drawing 12 is explained to a basis about the example (example 
3) of the automatic focus control at the time of pin mode setting. 
[0062] [Example 1] drawing 8 is a flow chart which shows the example of the 
digital camera 100 in the case of making an attention photographic subject follow 
and performing automatic focus control of operation, and drawing 9 is the 
explanatory view. When picturizing the time of a user considering as the 
photographic subject of a request of a little dog 71 like drawing 9 (a), choosing 
the suitable background in a visual field, and a little dog 71 coming there as one 
of the moments for a good picture, there is no guarantee which keeps still even if 
the idle little dog 71 does not understand when it comes near a desired 
background and it comes, and an unexpected moment for a good picture may be 
produced by chance. 

[0063] In such a case, if a user moves a camera and a little dog 71 is put in in the 



field display frame 75 of a finder, a digital camera 100 will acquire the AF 
detection signal by using a little dog 71 as an attention photographic subject, and 
will ask for difference deltaP with AF detection signal of the last little dog 71 (T1). 
[0064] Here, since a digital camera 100 follows a motion of a little dog 71 and is 
moved by the user, fluctuation of AF detection signal arises, and when difference 
deltaP of AF detection signal which becomes rhol <=delta P<=rho 2 is obtained, 
the field (a part for in this case, a screen core) where (T2) and a little dog 71 
belong turns into AF field (T3). 

[0065] Although it hears about the opportunity of a desired moment for a good 
picture while (T four) and a user move a digital camera 100 so that a little dog 71 
may be caught in a finder since the through image ( drawing 9 (b)) centering on a 
little dog 71 is displayed on a finder and a discriminating indication of the little 
dog is given by the field display frame 75, AF control signal will be generated 
(T5) and automatic focus actuation will be repeated in the meantime (T6). 
[0066] By the automatic focus device 103, automatic focus actuation is repeated, 
and if a shutter release 36 is pushed by the moment for a good picture of a 
request as shown in drawing 9 (c) (T7), an image will be recorded on memory 
card 51 (T8). 



[0067] Since a motion of an attention photographic subject is followed and the 
focus is put together, an image pick-up is possible immediately in a desired 
moment for a good picture with an example 1 . 

[0068] [Example 2] drawing 10 is a flow chart which shows the example of the 
camera equipment in the case of performing automatic focus control at the time 
of a self-timer setup of operation. In addition, drawing 6 is used as an 
explanatory view. If a user (image pick-up person) sets an angle type by scenery 
like drawing 6 (a) and fixes a digital camera 100, desired scenery will be 
displayed on a finder. A user (image pick-up person) sets up a self-timer (U1), 
and if it goes into the visual field of a camera as the user itself shows drawing 6 
(b) as a photographic subject, AF detection signal will be changed (U2). 
[0069] The difference P1 of AF detection signal is taken (U3), the field where a 
photographic subject (user) belongs in rhol <=delta P<=rho 2 is made into AF 
detection field as compared with the predetermined values rhol and rho2 (U4) 
(U5), and a message reports a purport, residual time, etc. from which the user 
became a photographic subject from information equipment (display 40). In 
addition, you may make it tell in which location of the visual field of a camera it is 
(U6). 



[0070] AF control signal should be generated (U7), automatic focus actuation 
should be repeated, and a focus be put together to a user (photographic subject) 
(U8) - it will be picturized if the setup time comes, and an image is recorded on 
memory card 51 (U9). 

[0071] In the example 2, a focus is united with the user as a photographic 
subject after a self-timer setup, without limiting the object of an automatic focus 
to middle of the screen. Therefore, the degree of freedom of the composition at 
the time of an image pick-up increases by leaps and bounds, and focus 
precision is high. 

[0072] [Example 3] drawing 11 is a flow chart which shows the example of the 
camera equipment in the case of placing and performing automatic focus control 
at the time of pin mode setting of operation, and drawing 12 is the explanatory 
view. In order to picturize what passed through between the trees 72 and 73 as 
placed and shown in drawing 12 (a) in pin mode, a focus is doubled on the flat 
surface nu made from trees 72 and 73, and the actuation which asks for 
difference deltaP of AF detection signal is repeated until there is fluctuation 
beyond predetermined value rhol of waiting (V1) and AF detection signal about 
passage of an animal or a person (V2). 



[0073] Although the little bird 74 was between trees 72 and 73 as shown in 
drawing 12 (b), when its distance was kept and it appears from the focus location 
nu, Since AF detection signal is changed, the field where a little bird 74 belongs 
[ difference deltaP of AF detection signal ] at the time of rhol <= P<=rh6 (S3) is 
made into the AF field 76 (V4), AF control signal is generated (V5), automatic 
focus actuation is repeated, and a focus is united with a little bird 74 (V6). 
[0074] By the case where it is in the space which makes the flat surface nu which 
a little bird 74 makes from trees 72 and 73 a forward cross section, when 
distance with a flat surface nu is less than the predetermined value psi, while 
being in the range, an image pick-up is performed for every predetermined time, 
and an image is recorded on memory card 51 (V7). 

[0075] Although what placed and passed near the pin can be picturized in a high 
precision, it places and it passes near the pin location by the example 3, it is 
applicable to observation of the mite which does not not necessarily place and 
does not necessarily pass through a pin location etc. 

[0076] Although one example of this invention was explained above, this 
invention is not limited to the above-mentioned example, and it cannot be 
overemphasized that various deformation implementation is possible. In addition, 



although each above-mentioned flow chart described the example for which AF 
field judging means 1 1 1 detects AF field on explanation based on the value of 
AF detection signal AF field can also be detected based on change of color 
information, such as AE integral value for throttling control (brightness 
component integral value), and an AWB component integral value (or R 
component integral value, G component integral value, or B component integral 
value), and the combination of each [ these ] signal can also detect AF field. 
[0077] 

[Effect of the Invention] Since according to this invention an automatic focus 
object domain is judged from the magnitude of the difference of the picture 
signal component for one frame of last time and this time and an automatic focus 
control signal is generated as explained above, a focus can be doubled with the 
photographic subject concerned from fluctuation of the picture signal component 
by the photographic subject which newly entered in the visual field of a camera. 
[0078] Since especially according to invention of claim 1 the automatic focus 
object domain was judged for the photographic subject concerned and the 
automatic focus control signal was generated by making a camera follow the 
photographic subject which moves, it became easy to catch the moment for a 



good picture from which it will be in the condition that always follow a motion of 
an attention photographic subject and the focus is put together, and chance is 
also hung down with the attention photographic subject which moves. 
[0079] Moreover, a focus is united with the user as a photographic subject, 
without limiting the object of an automatic focus to middle of the screen, since an 
image pick-up person will be set as the automatic focus object if an image 
pick-up person enters in the visual field of a camera at the time of a self-timer 
setup. Therefore, the degree of freedom of the composition at the time of an 
image pick-up increased by leaps and bounds, and focus precision became high. 
Moreover, although place, and what placed at the time of pin mode setting, and 
passed near the pin can be picturized in a high precision, for example, it places 
and it passes near the pin location, it is convenient for observation of the mite 
which does not not necessarily place and does not necessarily pass through a 
pin location etc. Moreover, since the field can be made into an automatic focus 
object domain when n division into equal parts of a screen is done and there is 
fluctuation of a picture signal component in one of fields, the discriminating 
display of an automatic focus object domain and the notice of a photographic 
subject location can be performed simply. Moreover, when the discriminating 



display of an automatic focus object domain and the notice of a photographic 
subject location can be performed for every field, and the field where the desired 
photographic subject does not belong is made into the automatic focus object 
domain, the modification or cancellation can be performed simply. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of circuitry of the digital 
camera which applied this invention. 

[Drawing 2] It is the block diagram showing the example of a configuration of an 
automatic focus device. 

[Drawing 3] It is the block diagram showing the example of a configuration of a 
color process circuit. 

[Drawing 4] It is the block diagram showing the example of a configuration of AF 
field detection means. 

[Drawing 5] It is the explanatory view showing the example of distribution of the 
signal for automatic focuses. 

[Drawing 6] It is the explanatory view of automatic focus field detection. 
[Drawing 7] It is the flow chart which shows the example of fundamental 
actuation of AF field detection means at the time of quadrisecting a screen. 
[Drawing 8] It is the flow chart which shows the example of automatic focus 
control action at the time of attention photographic subject flattery. 



[Drawing 9] It is the explanatory view of automatic focus control of drawing 8 . 
[Drawing 10] It is the flow chart which shows the example of automatic focus 
control action at the time of a self-timer setup. 

[Drawing 11] It is the flow chart which places and shows the example of 
automatic focus control action at the time of pin mode setting. 
[Drawing 12] It is the explanatory view of automatic focus control of drawing 11 . 
[Drawing 13] It is the principle explanatory view of the automatic focus control by 
the automatic focus device. 

[Drawing 14] It is an explanatory view at the time of a self-timer image pick-up. 

[Description of Notations] 

1 Photographic Subject 

100 Digital Camera (Camera Equipment) 

1 03 Automatic Focus Device 

1 1 1 AF Field Judging Means 

1 12 AF Field Control Means 

1 13 AF Field Modification Means 

1 14 AF Control Signal Generation Means 
121 CCD (Image Sensor) 
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y 3 7 , Btfjffltf* ±tfB»/R&*- Htt** 
©X-f y ^ *^tt#* :/tfi*ft<*ftS 2:ttHWC P 

U2itaia*n*. as, twwp3 0K-fe;i/7*-rv 

-WEfflOn-* y -X'C <y ^^Mi7<> •>i* l )>? 
-#*j'*Rtt, ■b;i'7^-YT- ; e-FB#(c^^v-^ 
^^S<fc9tc-tS<:fcjb<T-#S. fi^tfy^e- 

[0 0 2 8] aH«54 0ttJM7*-f ^b-fHEWfO« 
w»B*»5«j«*nT*t), ffl#B#f;:iaffi4 WzWMW 
m®ftWfiZt\%<DX\ b®4 l^T'fy^tTi 

[0 0 2 9] ROM4 5tC(±, 77^^4 11:^ 
SO S D (On Screen Display ;Jf A*^) fflOfB^t^ 

^.Tm^wmmmr^r-c^ym) mmznr^ 
s 0 

[0 0 3 0] IBitSP5 OtiESKtt&RSLC PU 2 1 
OW»K«J;t)IBS!(t*5 1 ±(cfi^5aSS15 1 37b>?.OH 

^r-^^is^-rso 

[00 3 1] <*- h7*-**«*>B2l4Jlfi**l 
0JCf8tt5tl/"c^— h7*-*X«*l 0 3Ol« 
^-T^a-y^HT'feD, *- h7^- TJX^If 1 0 3 

it. uyx®.mm%fc£-?Tmwi-zn, uyxioi* 

1 03 1 fc, W»W2 0*»60AFW«H8*WCJ:») 

isyxmmmzuyxmm® 1031 ic#^s uvx 

ffiiftSJffllgP 1 0 3 2«r*LT0->So *-h7* 
-AXliWl 0 Stil^yXl 0 KB&ilEftZ AX£H 
ft 1S ?B^$iJPgl5 2 0 ;L> MMK 2 0 e, a f 
#*£ttIRS 0 
[003 2] F7*-7jXijfp] x^^/UTJ^^ 

1 0 Olit- F7*-AXffl{l^ (JUT, AF^iSlI 
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[0 0 3 3] CCT% *- h7*-*X|R»ttaiBiS 
(*£ffiWTtt«#J&8a$ l 3©*7-7'D-trx|5]8&tf 
ffl3*5) 1 3 1 T\ C C D 1 2 1 TMtjKflWfcgSi* 

nfcKPf 6 a f mfomttWim t t»j« 

gP2 0£>A*rtl^i:f£o M»tt 2 0 tt A FflMWWJ* 

si i oicx^Tit^f^xnftneu io 

1ZU>Xl 0 l<D$MtAX%IttllU b>Xl 0 1 

«wam» i o 3 2icmmTz>o uyxmmum i o 

f><H§*U;/;Cffi®j&5 10 3 1 U-VX 1015: 

®mzitx&m®ttzfi%oo craB*ttc cd 1 2 

1, #7-7nfc*0Kl 3 l*ftLTM1MP2 0te:7 
w - K^-y * <* tl, A F ttSfS^OSil^a^OW^K: 

[00 3 4] l*-h7*-t)Xffi® (AFW <D%L 20 

»g|52 OT'&ffiLfcAF 

^ss§«ffiiLtA FMHs^ib-rSo 

[0 0 3 5] (1) AFttK£3tttttlilE& 
03 tt, <I#ft9gl 3©*5-Xa-fe7,IlS§©«fi£0IJ 
*^rrny^HT»«0, #7-7*n-te7.[I|Sgl 3 1 
tt, R (#) JSirtWMS 1 3 1 1 , G (Mi f&ftm#& 

13 12, B (It) 1313, A E (*- h 

7-f U X) 1 3 1 4 . AFI7-fMl3 1 

5, 13 16, AWBEISSl 317, 30 

tf{B^«@l8l 3 1 8**LTl^S. 

[0036] CCD121 -e)t«a*«nfeH»fi# 
sn^v-XD-trxiHissi 3 ncxasns. a^-x 

a-feXISSgl 3 l?tt, ArtfltfffcttLtf-hT-fyx 
(AE) fliflW, *-h*7'fh/<52'* (AWB) ffl 
fl». *-F7*- *X (AF) fflfHf, *5<fctfY, C 

b, c rflN§©&a«isK$*fT&3. 

[0 0 3 7] CCT% AEffl»#§§l 3 1 4TttA*Jfs 
*4«#LT*©«#fid*tH*jU AFffl7-fMl 40 
3 1 5 7ttArtfi*tfr&3>h7Xh*--h7*— *X 

(HPF) £ftHt;Tc&fc*<Dm?3©«#ffie%tH7J 
U AWB[5]SSl 3 1 7T*ttR$#&#8§l 3 1 1, G 
1 3 1 2 *5J:tfB 3 1 3fC<fco 

(cft^HElMKl 2© AG C(c# A 5 y-fy^ 

-xtf-K^> uvxi o i %»j»-r*»j»ffl^*tii* 

l-^o 50 
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[0 0 3 8] C£T\ 03tC/irf A^-Xn 
-trXIUS&l 3 Uc*£>*»l 3 1 6*R»*T» #*IH 

<0«£n *7>*«1 3 1 6tt, AE*7>"^. AWB 
l3t>y*. AF7^>K7lMX8iWffl*7>'*fre>& 

[0 0 3 9] cti<b*Vy*mt. AE«#ffi, 
AWBtm *5«fctfAFffl«»ffl^ £fcttiine>© 

h 7 *-*XC0BlS^g^ LT A F ffil««ttltinr 

[0 0 4 0] (2) *-h7*-*X««ttm#g 

(AF«a««wi¥S) 

8i«g|5 2 0 tt A F ffi«tttb¥S 1 1 0 Kg^T AFffl 
7 4 frt> 1 3 1 5fr6©ffl*Fe*e*»£:AF«tt©ta 
HifcfTftS.. AF««ttffi^ai 1 Ott, A-K7X7 
ElBTailS-r S Ctfe T* * 5##H»iJT-tt A F ffigMi 
1 0£XnX7AT«bT^£><> AF 
ffl^m^ai 1 0©#*^a-M^$5t^a- 

K7X7IH1K1?, ^©{teo^Xa-A^XoX 

[0 0 4 1] Sfc, AFlS«ttai¥Si l o£XpX^ 
AT*rtLfc»SfcttAF««iaffl¥&l 1 0O*tJ? 
o.-;WiROM2 S^fcttX-fX Sy^^tU- 1 4K 

i * t> 3fcfT»j» * *nsfiff>jo a f <mm.\&$m?t 

[0 0 4 2] 04 tt, AF«W*»aj#ai 1 OOWfiKflX 
**t7ny^HT?*0, B5f±AFttifi[^o»*ffll 
**-rKWHT?«0» 06ti*-h7*-*XffltS^tB 
<DlK^0T'fe?. o 04T% AFW*tfttH#ai 1 Ott, 
fi*WtCli, A Fffi«W3£¥a lilt A FlSWfl^Sfe 

a^si 1 4?«wre#«jb\ *ns{ifi«jT'tt0^© * ^ 
tAF««a^#ai 1 2fc<j;t;AFSfi^aM¥ai 1 

3%^b*3K«jSUT^*. AFHWWJfe^ai 1 1 
tt, 05 (b) KTrs-fkoteh F7-f;^ 1 3 1 5A^5 
OAFttjftfi^OSKMB*, 0 5 (a) KKtZoKm 

m <vmft® ttti&Lx *<D$ffi&m%.mmprem «. a * 

^g|5» (1) £AF«WfcLTW£T*. 
[0 0 4 3] C<DTctb, RAM 2 2 (iScVHiD R AM 1 
4©7-fxU7) KWlslOAF&WIOfii («» 

ZtiTZfomiMfefep 1 tp 2<D®5Hrttc$,5g|5^ 
-f ^lSBOSP^OM^A 
PI, • •. mnSBCDg|5^©AF^Sffi^©ffl«rAP 
n ff 0<pl^Pi^p2<Di:€, ^©gP^" 
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if^Ctt^-Og^ffl (p 1 <Ma x P i ) £p 2 ; i = 
l~n) 5AF»n. 

[004 4] ±ga)llSt»«Hffi* 1 OCS«t L 

fctf, HflB*n#»]U Mifil,fcJ:5e*'7>*»l 3 

1 6-e^fj«««o*-h7*-*^onrs%ffiaLT 

AF««*«ltiRniK:tfc»frtCtt, R AM 2 2 («V<> 
&DRAM1 407-^xU7) tcjiffi4 l£nl?#L 

£<ip i tp 2©®Hrtic$>5tts as i s 

@©fH«©^B©A F«Bffi#©«*P i. mi 
ffl«©fi>H0AFtfcSfi90»fcQ i (l = l~n) t 
•fSfct, 0<pl^PI-Qi^p 2®i^(C^(DS 

aJB^JCttf-tlftoa^fi (p 1 <Ma x (P i -q 

0 ^p2) *AFffi*fcTSJ:$fcAFllB*fflJg^a 

1 1 1 fctJt/SLTtxfcVo 

[0 0 4 5] ±fHI8HBT\ 0 5 (a) <Dft*amte 

06 (a) K^-r«fc5ftW»2. 3 7 7 20 

Sftfc A F &i£{t^<D«i#<I©#*P0T';i? 9 , W 
*2. 3<Da5^Ci«tC^nTI/>5 (0 5 T'f 
±, (BlUffly 2 = y 3 tLTz) „ gfc> 0 5 (b) 
ffiHfciH6 (b) K^f 2, 3?:#tf*^7 

TyfMzKVaitfXvrzmm (3f^^fHrt) ©af« 

^$tlT^5 (0 5?t»LL y 1 tt/c) „ 

[0046] coitfr, ztiztwmvhFtkmm 

<D-5-\E\£ffim<Dm<»£b 1 , A 2, A3£#a63fc, A 
%l(DAF^iS{I^(DMA 1 = y K «!2fi5AFU» 30 
{I^OMA2 = 0, ««3©AF«)|£fi*§<DMA3 = 0 

tftao-c, AWioJi-rsisijWAFttamwfcbT 

[0 0 4 7] fc*J, ±«KBiTH:, 88»±, *-h7* 
-*Xffli§tLTAFMIt5:ffli/\ AFflWtffilJfc 
#S1 1 ltfAF&i£ffi^©ffifcS^TAFffi$£8S 
fflfSWCO^TSE'Sfctf, #-h7*-;*j7f|*ft L 
T89IM»0fci&0AE«#« (WS^a^ffi) ^A 

AFlH«*ttto-r5J;5lCAF«««3£¥ai 1 1**& 
ffl**«fflT*<k5fcAFffiWW£¥ai 1 1**J»L 
[0 0 4 8] mztfffizicWMtt.tftitvnimftlcX 
tcgfktf £CS U ^ftT'Jf «*fr * 3 M&K BULK 

H^tcM^-rSil fcfcifcS. «*K06 (a) <D«t 50 
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&<ti%t)\ 06 (b) <0&r>fckm\ttW*WtLX 
A3 i:«fe J fflBSofe^toto50t?§fefi8«-©y-i' vie 

5<D-e^ffiotk«^tc«k o a Fmwv&m 

[0 0 4 9] AFflWE&^ai 1 2(4, 06 (c) IC 

?^e.*57r^v^-©iB®±^ AF*«fiJ£#S 
1 1 ltJ:-3TW3£«tifeAF|R«*W5?rs. HB*7? 
mt.LT, mitt, Mf-fX^W$ftB77^y^ 
-OBiB±K*^50lS»rt©B« (7;V-Bi#) £g 
StTf»6tift A F««*iB«a3M*-eHA//£»),- 5f£ 
^ISa^^MSija^tc <k 5 c i: 0 6 
(c) ttAFffltt&i^gl 1 2(C<t^AFffl^a^J 
il<D^i4«-SiJ$n/'c7ri'>'^-6 1±<D 
1H«©£T<0Je«»»6 2 (06 (b) ©Aft 1 

SB4 0*S*«^BTMft*Lfc*£fctt*3Pttfc»L 

10050] AFflg«£M¥ai 1 3«, 
fcAFiH«wmao»f(**dA/-ev^*v^*&, -r&t> 

ffl#OliS(CJ;!9^©A FSgi^^-vV-tr^-fSo & 
T^Sffl^A FfS«lCSMT*^5 0 

[0051] a Fejw3#±ja¥a 1 1 4 a, a yw$. 

ffl^ai 1 lT?fif/*cAF««fcj«j«*#*S^<, 
Xl 0 l*Klt AX «Sfci6© A FWfflMB^ 

*±/atTi/yXK»wjw» 1 0 3 2(c&tfjf * 0 

[0 0 5 2] H7tt, HiS*n»fJbfe«^OA FHH? 
&tb^ai 1 0<Dm*ft®ttW*7fit7a-**-bT- 
&K>. mm±, 06 (c) ic^fi a t<:iBS«r 4 #£JL 

[0 0 5 3] 06 (a) fc^1"J:5fta»*IHli:UT 

*OAF«ttffl^O«5MSttH5 (a) cDJ:d*^fli% 

[0 0 5 4] &ffi««£t&0©A FMifi:^iOA 
Fttiftfll^oaP i (i = 1~4) *£Q (S 1) > p 
1 <P i <p 2^S^*«^p l^Pl^p 2©«*K 
ttS 3{C^tL, p 1 <P i <p 2"P4v^«^KttS 1 
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2) o 

[0 0 5 5] CCT, 06 (c) (C^t 4 #fJffiK$<Z> 
MP1. P2. P3, P 4 ©ft;Mif z<Dm±m 

<Dmt%mm:\?ffli$.t\.T : fc£tz>o 06 a) © 

B6 (c) Ttt£±fcJ:tf;fcT©fil«tf 

aar*««» &¥i*i©£&3ffi«itfr5>*>we>fr&£ 

1?, feToilW6 2*AFllWH:StJ&r* (S3) o 
[0 0 5 6] tt3S«tlfcAF««ttH6 (c) fCj5Vf<fc 

5(cffioffli^t7r^y^-6 ncngij^sn*© 
^Mtauwc* aware** (S4) o 

[0 0 5 7] W, **5KS0-&nTI/**BljSl, 
ft^ A F3«SSEIS5U8#* 7fr*i- y-fe^tf * 7#i¥ 

i§£K It A F fflmgMfKfth t> t © fc LT S 6 fC& 

}tu *+y*;w*ttSftfc«6K:tt a F&m&sfc 

#*7;W?£ft&^t§££S 7fc8fTT* (S 5) . 

[ 0 0 5 8 ] ±13 S 5 -C, A F SWSBEigSWfc o fc« 
AFtR«*ffiffl#^lB£-rSlH«K«SU A 
F«ttffi**»TS4»cRS (S6) o 

[0 0 5 9] ±EAFfrMI^££/£LT*-h7*- 
£X«£« 1 0 30^yXe»»gI5 1 0 3 2fC&?K * 
-h7*- *7llft%t7&fc-£<5 (S7) o 

[0060] *- h7*-*XW»l 03TS, *- b 
7*-*Xftft*tli6U 5/*y*-#*>3 6jWS 

U-A-K5 1 («***7©«£fc:H:7.r;W0 Kg 
ffJSSSI (lift (0 6 (d) ) AlSJhS. 
[00 6 1] <*«i«>W"R *»UB©**5SE«KJ: 
4*-b7*-**M»©*«0!4:LT, t5>*;1/*;* 

-h7*-A^W»OW (HSS0J2) . &£XfWZ*y 

£OV»T, 08, 010, 01 1070-ft-m± 
If 0 9 , 06, 012 ©HHB/30% t> t tcSJ^-r 3„ 

[0062] [gffiffli] H8«» agtt^mcji^ 

7 1 OO©iftff0J£^-f7n-^V-hT-&!K 09lt 
^<DUSW0T'&?>o ffiffl*tf* 09 (a) ©«fc3*'KK 

7 1 *maoiS¥<*i: a»rtK*«aa*»**3B 
A/c*cfc'h*7 i mat^->t7^-ftyxo- 
ofcttjtftf 5SA,-e^s/j^7 iavobi 
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[0 0 6 3] c©J:3**£fc> 
S-&T/h*7 l£77^72"-©SW£S^#7 5l*j£A 
n5k, t^*;Wj;><7 1 0 0tt'h*7 l 
fcLT^OAFfcSflMtfcWT, $13©** 7 lOAF 
ttiftfi^i:©«AP%«ii>* (Tl) o 

[0 0 6 4] C£T\ r-7^;l/*^7 1 0 0it'M7 1 
©ll£fciiftLT<£ffi#K: * oT&»2*X5©T* A F & 
SflM©£»tf£U, p 1 SAP^p 2&£AF}$i£{f 
3©SA PfcttTdHattt' (T 2) ■ , >h*7 1 ©UTS 
(c©i§£«:Hffi'W>«#) tfAF ««*:£* (T 

3) o 

[0 0 6 5] -77^y^— fctt/J\£7 l£fFM>ft5X 

>i-m® (09 (b) ) #*jj*s*u /j^mwRaM* 

7 5T?S»J«^*n*©-p (T4) , «ffl#tt7 7'fV 
$?-rtfC/J\£7 1 %ffi*5<fc9icri/*;l/:*j;^ 1 0 0 

h7*-*^»flF^IKS«n5Ci:Kft« (T6) o 
[0 0 6 6] *-h7*-*7.rafl 0 3T1t, *-h 

7*-*xftff*«iEb, 09 (c) fcsvr.kaftffis 

%t (T7) , *t'J-*— K5 1 (cH«b^tBB£tl« 
( T 8 ) o 

[o o 67 ] mmm 1 -ett. aa«¥#©»tKia«b 

Tgu£tf£fr£ftTV->;i>©T\ Bfg©i/-v>y*-f-v 7 
XT'f <*tCfflfttfTt*o 

[006 8] [HiSffi|2] HI Ott, -fe.^^v-R 
h 7 * - A xSIH^fi* ^ *§ £© A * 7gB 
©llflMfflfcjjVf 70-f- + -b-t?£So ittW0fc 
LTH6*J1V5, <£ffl# (»«#) #06 (a) ©£ 
0%m%lC7>yj\'%:-&t>-&TTi'ZJ\'fif7 1 005: 

H^5fcffia©a*#7r-r:/^-fc****i*. « 

ffl# (»##) ^-b^7^l'v-«a^b (U 1) , fi6 
fflflitfi5ftJ:LTi6 (b) ICK-T&olcJj*? 
©Sfftxsi:, AFii6flt)dW5 (U2) . 
[0 0 6 9] AFttiftfl^oaP 1 =&fc*> (U3) > Jff 
^ffip 1. p2ttt«LT (U4), pl<AP^p2 
(«6ffl#) A FttBWW* 

fcL (U5) , TOlHttfto/clfcilfS^ 

«t3lcLTtJ;v> (U 6) „ 
[0 0 7 0] A F ft (U7) > 

^5*X (U8) , Wt&QWffm;* * 
*'J-A-K5 1 icMktfEIKnS (U9) o 
[00 7 1] HSSi^J2T*lt, •fe;l/7*-rv-R3©i, 
- H7 *- *X©»»*BBB4'*Ci8Jg-r* C t ^ < > 
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[0072] [mmm3] mint, b^v^-kis 
mmct- h yt-ti^fflwtkfirs? m%<D * * ^sb 

B^@T*fe^„ fitfcfy*— KT01 2 (a) (C^f«fc5 
fc*7 2, 7 3©K£iIiILfck©£ji#-f Sfc&fi^ 
*7 2. 7 3Tft*¥Ev±Kt!>h*^-e:T, KfflB* 
l^ttAW»oa>i*f»« (VI), AFfcRfi^OFffit 
ffip 1 «±<D«iBS»a&«*-X?A FttSfli^OiSA P** 10 

aWttflF****- (V2) 0 

[007 31 012 (b) K^r*3K/hJ»7 4 3b^*7 
2, 7 3^T*«*§*^>h(uBv^C.Sg^*5^T 
Sfcftfc»£. AFttiSfi^SIW50-eAF«tt« 
^©SA Ptf, p 1 <P^p©£t (S 3)\ 'J\*7 4 
©■H-5ffl«*'AFfiW«7 6i:«n (V4) , AFW 
fI*ttf£)K£tt (V5) , tf-h7*-*Xtttt*lKg 
UT/h*7 4K«ua**&t>«n« (V6) 0 

[0 0 7 4] /J\»7 4ff*7 2. 7 3T*#£¥ffiv£IE 
Brffifc-rSSfflrtfC^SJi^TN ¥ffivfcOEPl*fflT£ 20 
ffi * Jitrt ©»£fctts *<D«Hlc^3 MttBrSBtlHIfcfc 
SMRjWt ftfeti^t U-*- K 5 1 fcHflH^BEfi^ns 

(V7) o 

[0 0 7 5] mmm3T'li, B^kfVc05fi<^fflJlLfc 

[0 0 7 6] W±*58WO-H«iWlfcOV>TKWUfc 

fc, ±fE&7P-^i—hTHJ, tH$±> AFWWPJfc 
?fil 1 l**AFtt»^OfllKlS^TAF«l*** 
tflf SflJfcO^Tjfi^fttf, «»)lW»Ofc«>OA 
« (Wfif«#8ftHI) ^AWBfigtfJBttfit (gU<«R 

g tfctiB^a^ffi) 

Cft5&fi^0fi£tfKJ:9AF««*tttti 
[007 7] 

[f£BJ3<D#)3l] «±WiPibfcJ:5te* *«WK*n«SW 40 

[0078] &<cm$g i *ntf, sib-rstt 

b7*-*X»*fll«% ! W£U *-h7*-#73i« 



1 1 - 1 4 2 7 2 5 
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[0 0 7 9] *fc % W*>fT-BWt, »<t#tf 

s t e y &B%ji)i-r 5 t « n 6 a <* vj^ws j» 
7*-*x»^^<dmsijs^^, tswflcffinoeatf 

[0ffiOffi*aSJ^] 

[0 1 ] tfcf^/I/A^^OBHMdiaflfl 

7n«y^0T?fc3o 
[0 2] h7 W%fst7P 7 

[03] *5-7°n*X@SS<D«j£0J£^-f7o-y?0 

[04] A F «RH?^ai¥SO«fi!cCflJ^^-r 7a >y *0T- 

[05] *-h7*-*xfflfi^o^*ffli*^-rKWBi 

[06] *-h7*-*X««ttttOSlWHT**. 

[0 7 ] Hffi£ 4 #$j u^flHf© a f mwkta^mom 

[08] &gW*#&ffi$<D*-b7*-*]7.mWWjft 

[09] 080*- t7*-*Xffl'M<DMWmX$>%<, 
[01 0] ■fe;l/7^-f'v-ig^B#0*-b7*-*X*iJ 

[011] Bt^> : &-KiSSBtO^-h7^— *X©J 

[01 2] 01 \<o*-Y7*-i37>wm<owmx>%> 

[01 3] *-h7*-*^««KJ:S*-h7*-* 

[01 4] -fe^^f v-»«&©BW3BI"C&*. 

[^^cotfiW] 

1 

100 fv'^'M^? (A^7SI) 
103 4"-F7*-*X«^ 
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ill AFMKH£#gt 
1 1 2 AFWWHtP^a 

1 1 3 AFfswss^a 



(9) 



* 1 1 4 
1 2 1 



ftPwW 1 1- 1 4 2 7 2 5 
16 

ccd (Uttais?) 
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